ifsmttSLitu v t a (GaN) mtDin-v^b^^^fr^efes^*^ 

A ( G a A s ) Xli^Hbf >v^A (I nP) © J; -5 fcffeOIII- Vj^b^tJ^ 
f!l x. (£ N X y J- > 7M%L(D¥mi*m IZ& It § X y 5=- > y©fis±fiEa A^<b** 'J 

1 ^mmm^^mmm^ mm^mmmi p.325(7p-l-4),2ooo.9.j \z 

378(30a-YQ-7),2000.3.j li(± x S<b#l*¥*tt U -if H^Kl^h^ 
hC3Tr, ^©^b^m^ftllW-rs S*7>fi^f >^ili, A 1 x G a 



zzti^timfeLxtsg^ mfc$fatz&3ivT>tn>- Mis-3i^Txy^>y 
M^^id, *&BMizm%*mi*<DmMi5mt, mi<D*mi*m<D±iz, x*^ 

**^6ft5»2(D¥#ftI^nj|S2a)IIfcmvX.yf> y ± 

i§i^>^"b- Mix f|2©4^{*Jla)x«y^P>^"U- h cfc I? t'J^^o d 
1 (D^|f*iliMt^t-/\*x^^Kihn3^^t§ 0 1-3&t>^x III-V 

)i^-^Az^&in-vmib£®*mmz£Vfcf&Tzztfim^ u^ 0 cioj; 
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^>7(DmiRm<&ftttj:z> 0 ^©± x mi$(D*mi*mmmw(D££T:^v^> 

£K>$>±% <t£%&^izmf&-fz>z\thm&L^ 0 zoiaiitstx iii-v^ 
x-yf> ^ jh« it % mmm zmmizmw t z z t # £ 0 

IxGai-xN (flu, 0^x^Ut§) i:Al y Ga,- y N (f!L x O^y^K 
i»S^^tii3 J c&^P[I^b1-Z:<h^< x !ia»&&^LT^jj[3ai< rt^RTIII 

3o ^ot, ¥#f«^Mf3Mb©^^^^x.^^h^< x x.y^>^ff±Ji 

tt^mizEL^mmizmtiTz z % Q 
z(d^\z, ui-ymmim^mmz^^ti^^m^mmirhK) s ^n^itm 
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Z(Dm^(D^7*ist>A(DT^WMlklt, X 1 0 20 cm-HM±Trfe^C:^ 

1 x 1 0 20 cm- 3 J-Ui:t§i:, iff^b- h#f£TiT£>fc#K 0 
2 <Z)¥3*#JII;:***-£x y 5P >?frJffPtetf |pj±f 5 o 

ff±Ji £ l&ttJ U fc h £ I! 2 <D¥#f*JI dtt*- 3ivf>^ff±t53i:tf 

© a ® ^ ffi U 3 h % ?f ^ t- i> X ^ i: ^ ^ t; ^ <L A^f * L t \ o 

£/c, ZcD^ds H3CDXli# N m2©#*#ilCD^®llX$^^HS|tL. t£ 

■tzztiz^K), ^vT>7&±m<Dmmwm&Lr=.z£.*mfe-t%3imk.%'£ 

fl^f £ If i: , ^2 (D^mftM 13 *f L TMIRfilZ K 7 «< x >y ^ > frfc o X 
*^0^(7)¥#f*^McD^^}i^cfc?)h. xy^>>f#:itJi©±fC\ III-V& 
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^x v ^>^|3ckSo:«y^>^b- hit, m2<D*mi*mcD=.vT>?l,- h J; 
[|2l@CDfgfl£&|ftBJ3] 

EM (a)~H]1 (c) (i*^B^©^1 G)^^Slc^^^^(D^ig^>^ 

So 

E2 (a) ~H2 (c) ©^ttJ^JKi^s^fls;©^^^ 

So 

S3 (a) -S3 (c) (D*Jfe^JKlZ#5^||fl56D«tiS^ a 

So 

ei 4 (a)~gi4 (c) it*&w<Dmi (D&MmmzmzqLmitnwmijfcR 
^*ftfefflufc¥**i,-ifii©»ijafc^tiiji(oifijiSBiTfifc 

So 

H5 (a)~g|5 (c) ©g|Jte^«8l^5i|£3lf*:(D«5i^s. 

So 

^ v j- > ^ ± m £ ^ *- tit m m m m & s 0 
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m9 it^m^m i (Dmmmm^m 2mm(zm^^m^(Dm^yjmz^if^ 

^ (S EM) TiHRLfclll-VSE^btt^frlclWt-S 

# ± m £ ^ fcfi m * ^ -r % w & & if ® n -e & 3 0 
si 2 (a) (t^mM(Dm4(Dmmmmizm^^m^(Dmmmi:iz^if^^^ 

hi 2 (b) i**&w<Dn4<Dmfcmmzftz*mi*<Dwmi?mzMfzjLy 

T>W*±m<D±lZ&&&iftisbfcr>m2^v KJife^-r^«HT&5o 

■H 1 ( a ) ~m 1 ( c ) 73Sg| 5 ( a ) ~EI 5 ( c ) f**%H®$ 1 ©HsflgJB 
XfljlgcD if ^LTU5, 

^m&mmmm (movpe) mmo^^^cDv-tiy^ (m^-zr) iz&# 

U S^^lSCMtSo tt^Tx SJfcjFrtfc, EA#ft3 0 0 X 1 3 3. 
322Pa OOOTorr) CZ) 7 J<^^Sim«Ji U 1 1 0 0 o CflSTr# 
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1 1 ±IZ, m$&mtf1fo2 5 /-i mo 1 /m i n© h "J ^^UtfU <j?A (TMG) t , 
ttte*#tt7.5 L/mi n©r>^-7 ( N H 3 ) **fre>fc5**ij 
7*T^tfera^#ttef SCiilZj:!?. m$ffto2 0 nmCll^U (Ga 

n) fre»&5flss/w:7 7ji (sa^-ttr) fc/sat-So c:cDh^ s v femur- & 
%7>^-7jjxtui mmHr&zTMGtcDm&ttam*. ^6 5 0 o-^fe 

(Si H 4 ) #X£<fc1£teUfctf 6. 1gig/t«y 7zS(D±[C N J?£tffa4 
^mTrvU=i> (S i ) (D^^t);!^^ 1 x 1 0 1 8 c m~ 3 (D nIG a N ftv^ & 
3nM=i>££ hjgl 2|:Mt§ 0 iUT N niD>^ h Jf 1 2©±(3 N II 
I JWi:lThU/WJ^z^ (TMA) ^t^L&^e, 
0 . 7^mTS i ffl^Mtf5x 1 0 ,7 cr 3 fflnlA 1 0 . o 7 G a 0 . . 3 N 

£#8)1 0 0 nmlrS i x 1 0 ,8 cr 3 (Dn|GaN^b^ 

M^f^^^Ls J?£#fa3 nm©Ino.iGao. 9 N^^i 3 mcDMrn^-^W £ N 
H<*#to9 nm©G aNfrS&S 2 /ga>A U ;p/g t *&Klzmm LT, ^If^ 
#P (MQW) 5£^J|<r§ 0 ---^ M^#FJiOD^Jill#^li x II 

i mmHizTMitTMGtzimsL, Jvjj>m<D&&mizu. in mmmizj 

(Cp 2 Mg) 1SX£%mteLteffP>^ MQW>g14ii1 5<D±|3 N 
#8)2 0 n mTfMg<Z)^tti»»ji[^5 x 1 0 17 cm" 3 ® p MA l„., s Ga 0 . 85 
Nfrfcfc***.),:?*! 6Sfi6fitSo «U*T. 6 ©±(3, TMA 



©f±t^£it#)T\ mgfffol 0 0 nm-eMgffl^il^i x 1 0 ,8 c m - 3 

Tfcl^T. Ill S^^flTMA^iiApLT, piM^ Kil 1 7(D±fI. 
i^2 0 0 nm-CMg©^«!ftlittft<i5x 1 0 ,7 c m - 3 (DplA 1 o. orG a 0 . 93 

#tt5 0nmTMg©T«I^^5x 1 0 1 7 c m" 3 © p M A 1 0 . ,.G a o. 90 
N^b^^i^y^>>7^itji 1 9 AftfiSftf So HUT, =.y*>?&itmi 9 
A(D±|I N J?£##]0. 4/im-eMgffl^iggjf)^5x 1 0 ,7 c m - 3 ffip| 
A 1 o. 07 G a.. 93 Nfr&fc§ Pll2^7^ Kil 2 0 ^JIiTS 0 

tLT^ttlCftitg-a-s pM^ftJgffixy^^&a^LJite. J?£^2 0 
Onm©pMmi K« 1 8£ x 5 0 n m M >y ^ > ^ffjtJi 1 9 

At(Dfo2 5 0 nmtfti, 33Tr s ¥*#iCiyf >^©»i,j ?i: | ix ^ 

cm- 3 CD P MG a N>e>fc5 pS=i>*£hJi21 ^Itl, 0 

H 1 (b) [C^^ctafz:. pl^>^^hl21 ST^LfeStKI 1 
&£iS#5frSS*!>aiU pl!=i>** Nil 2 1 ©«®^*«|*»ijlc:J;9^o v 
^t7^|^^i, hi.yf>{ri;J:!)^ij-i>nfel WZttzr^X 

MmCDZlfbv'jDy (S i 02 ) fre>fc3*1 ©HMb*&*flt2 2 AZ&m+Zo 

m^ (c) f^*- xet-^or, H©ifbiii2 2A 
©*1 ©^>7 hM^-> 5 1 B*. afb^u^Ateffiffle-i^ttaxi -ioo 
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«i <DWtimmm2 2mzmlx, y ^m^^mm^m^tc^ x.-j sx* 

H1 ©|gi|£1±n*->2 2 B^Mt§ 0 ^CDflU 02(c) d^f <fc d Klx Iff 
13 (a) [^-r<t-5(Zl x gl CD*fefit£M°£->2 2 B^77^hlT, 

pit 2^777 Kii 2 of^^LT, mz-itmm (c 1 2 > ax^m^rz. 1*7^1 
2Bmm^fot^)vvizmz)\$-->yirz>o zzmt, pM^2^^^k 

%\ (DmMftmiZ&^Tlt, i«;f>^|(Dpi^2^7y KJi 2 0<DT(3 

13 (b) [Z^-r^ods 77X?CVDMfflUt, x^f>^i 
Jg 1 9©±lz\ 'J -r>^©pi^2^7 7 K12 0. p m > * £ S Jg 2 1 St/ 
Sf!1 0^14/^- > 2 2 Bfe^t±®[l7bfcoT. J¥£tffc)0. 1 yUmcD-^fb 
vU □ >frbk&f!2cDiMb*£*iJg|2 2 C^:±f|I-r§ 0 

ft Id. 13(c) [dTfx-rJ-olIx Xt^-^lMTs Iff 2 ©Mfb&liJS 2 2C 
ffl±l:iS(^fcoTl20b v7 SIS 5 2A^i$t§o 

tf-Klx 14(a) (iTFl-ckaiC:, 7*MJ > ^ 7 ^ &I3 =fc 0 x Sf! 2 60 U y7 
SJ3i5 2Afr^ v;*£*g#$"4 0 A6mT:So^^^^^]5 0 0Mm(D7h7^ 
7"t£©lg 2 CD U v* SM°^->5 2 B£ N Sfb#U ^Aei|(D||^tt<D< 1 - 1 

o o>um\zmzfs.-D^(D^^:m^r-pm^ s® 2 1 

&l3x 14(b) (Z^-Tctof^, Sg2(DUv* SM°£->5 2 B^YX^hb 
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BCDXh ^ J 7B^&^£ tifzm 2 (Dmm&J^ - > 2 2 DZBf&itZo Z(D 
&\ W\4 (c) (I^t-ctad, |2(Dbv7 f-n°£->5 2 B ^Wtftj^^pjIdJ: fp 

EI 5 (a) (C^^^afl, »20)tt»tty^->2 2D^?7^hU, 

;^f3, B5 (b) iz7*-t±5\z. mm&mzL**), *aiufens=i>^^ k« 

1 2©±MfI s f^(Ti) fc7JU$x*A (A 1 ) fc* nffl 

SIS 2 3£j&j&-tZ 0 

mz, ms ( c) (i^i-«fcafi, *2cDie«i4/t*->2 2di:wlt7^8 

T ^Siij^"^ o ttur. »K *2(D|fe*14/^->2 2 DMpI 

=i>^^ K/i2 1 CD±®[3. -v*t)), (N i ) ti(Au) £: OflMKtfr b & 5 N 

xy^^fffcaKKIi, pi»2^7 V K*2 0©Tf9J(d»ltfcpSAl o. 
ioGa 0 .9oN^e,fe5x>yf >yfftjhf 1 9 Af^J; x >^p||i7-s; 
>^U5o fclffcS. i'yf>yf?i| 1 9 A©x^>^U- Mix A 1 CD 
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*§J$#0. 1 OTr£ *) s 12 pi^7 v K®2 OCDA 1 CD|i^(D 0 . 0 7 9 £ 
1 ±\ZJiv ?->71f±m 1 9A^Mt5i:x 5 . 1 c 

m 1 <d^m$ss<db 1 mm) 
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5Ci:^tt§o *<Dxy^>?"#±Ji1 9 BC0Jf$^^;*fIot>TEl7^ffl 

IH7li|l1 »$Wlf£3x^>?WJi 1 9 B©Wr®«fi&£5j*LTU£o 

pIA 1 o. otG a o . gjN^bfe?) pl^l KJS 1 8£j3c:lU lilMTx ^ 

ti^tu J¥£##j5 n mlr, MgfiD^Sgj!i^5 x 1 0 "cm^^^ p 
IAlo.ioGao.9oN^6ft5i1I1 9ahpIAl o. 02 G a 0 . 98 N £> & 3 
m2M 1 9 bh£ 1 U 5^^^-tt§3h(Ccfc 0. i&JBSJf tfifo5 

0 nm<Dgte^«jt&&^xy^>^fritJS 1 9 B^ff$^^-^ 0 

i^T, x^^>^±il1 9 B(7D±(I S J?£#ifoO . 4/im-eMg<7)^FMtl 
2&Jgtfifo5 x 1 0 17 c m" 3 © pMA 1 o. o 7 G ao. 93 N^b^^ pII2^7>y K 

<( jLv^>7%'ifi3:5mzi£, vm.m2<7^v \zm2Q<DTm\zwi\ftz. pma 

1 o. 10G ao. 9 oNfrbft3!?!1 Ji 1 9 a&tfpMA 1 o. 02G ao. 98 N^6ft5^ 
2)1 1 9 b& 1 ^h1"i> 5M5>fflMI# : ?li^^*-1-i ) x«v^>^±ii 1 9 Bfl 
cfc 0 s X7f>»II?-v>^Wo &f&6s x«y^>^±®1 9B 
<Z)x«v^>yu- Mix A 1 Q¥#)$l£&#0 . 0 6 tm 2 p M£ 7 y Kit 2 0 © 
A 1 ©*lfi£©0 . 0 7 £ 9fc/Jv£u£<JD<Z)x mfe^m &IZ £ ft § ^ 2 if 1 9 bffi 
A 1 0 . 1 OTfe^ I2pl^7«y KJi 2 0<7) A 1 <7>*lJ5jU O'fc^S 
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^y^V^ffJtJil 9 BIIjttt5i'yf>^l/- hlipl^2^7^ KJS 2 OCD 

<DT\mzmfa^m&%^tz>3iv?->yw±mi 9B^n^ 01 P i 

Kill 8 ©Mi? (^Lll) ^afWlrfiJ^PTrt^ctod^^o 

§5o 3tifict:>9 N MQwsttiii 5iz&it%ftm^&&$fimft±mizim£ti 
^bfc s«i 1 ±fix^^>^f±jii 9 B^mm^-^t.mtms. 1 c 
in 1 ©n«i^a)^ 2 mmm) 

akT . *^b^ © m 1 © © jg 2 ^ [3 o u t m m £ #B8 u & ^ e> i& m 
^2&^0jf3#3xy^>^±ji 1 9Cfi s y^vtf&mmttezmfa^m 

&lz£y)Bl££tiTl\ZZ}i*:4&m*iTZo Zti\Z£K>, % 2 h Ii]*i©5?jj 



- 13 - 



si 9 iz^-r^a ii x mo vp Emmz£L mi ommmmtrnmiz, 

P^Alo. 0 7Gao.»N^6fe5 Pill ^vh'il 8 £fijyiU li^T. ^ 
ft?*iMg©^$t*853£&#ifft5 x 1 0 17 c rrr'Trfe 9 . J?£#ifa4 5nm©pl 
Alo..oGao.9oN^6&§i1I1 9 a <h s J¥£#fcj4 0 n m© pMA "I o. 02 
Gao. 9 8Nfre>&3fg2JS1 9bh^1Mhl, 3;h,£ 5 tt^fiK^S-es £ tld 
ek t). i|fJiJ¥^^4 2 5 nm©jJate^ft3g£^o:c^>?ff±Ji 1 9C^ii 
t5o i'>f>^Jti1 9 C(Zlfclt?,M^^CO#Sijl[i N A/ (4n) IZ 

#jbi 9a N 1 9bcD^^^^-r 0 z<Dmm\t7 : 7y<r&m&&z-tmmT!tb 
MQw>miSi 5^e^gpiriitis^ (a§^) #M'j>-ra<z>-ex mqw 

II^Ts n:y^>^ff±jg 1 9 C(D±fL J¥^^0. 4 m Tr M g (D^^ 
M&mt)5 x 1 0 17 cm" 3 fflpSA 1 o.oiGao. 9 3Nfrbf^pig2^7-y K 

zcDmt, mi (Dmmmmtmmiz, pm=j>** kjs 2 1 ^jiu ^bii, 

pS^ SJB 2 1 Mpl^2^7^ KJB 2 0 [i^ir, ^'y^>^"f¥±ii 

1 9 CA<Stii-rsST. U y vt£© K^x^>£"£ff&d 0 ££(C S nfiJI 
®2 3 £18 1* 3 to© K7^x>^>^h, P fimH 2 4^Mt§ 0 

^2^ff^iJ(^^^«#U-+f^afi s SfS1 S^Jtra*t x P iI2^7>y 
KJB 2 OKfcfUT K^xy^^fcfTfcdfcl;:!*, pl^2^77 KJS 2 0(7) 
TfiJdlSltfe. piAl o.ioGao. 9 oN^b&5i1I1 9a^{/piAl o. 02 
Ga 0 . 9 8 N^e.&5m2JS1 9b^1 Mht-S 5ttft<Dmfe*m&*^-tZ3Lv 

t£oT. pIi2^7- y K|2 0W§x^f>^i(^) [±x s^t^iJ 

x>yf>^ii 1 9Cl;^tSi7f>^b- MipMH2^y KJS 2 0© 
iy?>^U- S=t 9£>J\£ < zcDfclsb, mi ©pl^7^ KJS 1 8tefjf 
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-ythmimi . ow/A-efe5ii:4ggLr^5o 

ZCDcko [d s Sg2^ff$#Jld<J;£, .lis x-yf>^t|(Dpli2^7>y KH2 0 

(DTmizmfe^m&%G-tz^v : 7->7&±mi 9B^Mt^fcto, fgi p m 

MQW>£t£ji1 5ldfcM±3&^i;&to^#ft±Lfc;r£:ld'fcefc£o 

S*51 1 ±(dx^5P>^ft:±jI 1 9 B &Bf$,-t%t, mfftf}5 .1cm 

J&fcx 1=5 1 ©^JfSJ&filldiJUTIiv x y =f- > ^ff±jg 1 9 A, 1 9B N 1 9C 
^pIU £^ y K"JB 1 8©±[:MUtu§^\ #xy-?>yffitJl 1 9 A. 
1 9B S 1 9Cii s ur^tftro^^iih^^ro-iihLrM^^s^^ ^jf$ 

££x S&1 ©ilJfc^&tf^ro^flJIdfcUTlix X'v^>^±Ji1 9 A s 
1 9 B N 1 9C£H1 pl^'y KJI1 8<D±®ldff^£Lfcfr\ 9J#ft[dJfcj£ L 
TtcfcUo <EU 3<2i§i^fdte. f!1 pl^7'y KH1 8<7>®|*][d;}3[t3x-/^ 
>^tb^:#Jt LTs mife®P/ffCl^Lrx^^>^ihJi 1 9 A N 1 9B, 1 
9C*Bm-t%Z£tiW3iLl\o mx.lt, 5 (c) (dfclMT, 11 pM^y 
KJ11 8±ldfcM±5^2<Dte&t£'t*-> 2 2 Did J; 9 Stoti&^flfcSldx x «y 
^>^ff±®1 9 A, 1 9 B x 1 9C^Mt5h, ii y ^ > ^ff±® 1 9 A. 

1 9B N 1 9Cfi. «i*^(du-+ftiit^ep^^ti?)feto. 4£^f^u-if^a 
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is 1 9 A N 1 9B. 1 9C©*featRW(Cl»L, M£ *i ©fifl® £C£] 

^ct:. m2(Dmmmmizi$% h'7-fi*f>^ga[n±, <^a (He) 

-7J K^A (Cd) U-+f^Mii7 l c^tBtli:§fjMxTU^ 0 Ztofeto, x.y^ 
(PL) T'c^T'c^thtffTr^ait-^o 

±« 1 9 a (D&wt:mmMT?B.?4mm-ei&®-tz z t 1 5 „ 

3ZTr. i1 0(3 K7-rxy^>y^©j^3i* : ?JB(»« (S EM) Trll^Ufc 

in-vmmit^*mmzttirzjivT>?m£t¥mtemz*t(DP tamtam 
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121*1 OlZfF-f^o fl s plA1o. D TGao.9 3 N^bfe§pii2^7^'|2 
*0(Z)xv^>^fI[± x *&3ft3PL&CDifcJ|[* N MlZifcttSe-^iftJifc 
LT3 5 0 nmlifefeio 3 6 II, X7f>^HfbT, x»y^>^fSS*V 
PMA 1 o. 10G a.. 9oNfr£fc£x«y?->^#itJl 1 9Al:£o*< ^di^ti 
3 P L3te<Z>s6^#3 4 5 nmllh pMiH2^^v K12 0 (D^hib^T*! 

A© A 1 (DWpli2^7^ KJi 7 2 ©A 1 CD A 1 <DH/£J: 19 ^fc#> 
■^JttSi:, xvf>^jhn 9ASa0fc** x pl|2^7^ KJ12 

■ ffc e> ** f ^m^iii £ e> *i 3 <t -5 1;: & >k u n © m m t£ ^rsi ± t § 0 
-tizt>*>. m2(Dmmmmizj:^t, mi commmmcD^oiz, x v ^>^ 

lt*1 9 Afe^flsjli+i^figLrfeS. k^x^>^ s ^ x 

*ti5 0 Sfcx MQWS14JI1 5flWr5xy5=->^yy-S/«felsiai**iSo 

x-y^>^±jftt N 1 ©H^^?jT:^L7cX^^>/7-'f$ih/i 1 9 a 

,f3Pse»tirx mi (DmmmmcD^mm\z^^r^^^y^w±.mi 9b s 1 9 
{m^cDmmmm) 
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tsit^-ctSo dtiic^Os m <Dmmmm£ffl&<DmtfL*&^>*mi*\z$ 

#<J*(£\ 4*£HXt&(51#f (X R D) mm^m^fzm^lZlt, plAl».07Ga 

o.93N^b^§pii2^7-v kjs2 0(D^vT>?mizmm$tiz>^ muiiL 

( 0 0 0 2 ) ®fre>©H]#r£jg: (20) It 3 4 . 7 ° HJtT:&3o £ b(I. xy 
f >^^'MLT. iy?>yiltf, piA 1 o. ioG a 0 . goN^bft^x^f- 
>7&±m 1 9 A\Z^< <t s &&$h%l5\$fftg. (20) Ii34. 8 ° 
&&-f%J:5lzte% 0 dtifix filittLfcJ;5['. xy^>>?flE±Jf 1 9 a© A 1 
©fM^piI2^7>v KI7 2 CO A 1 CD A 1 CQfeftJ; 15 UfctoTrfe £ 0 

^CDif-g-CDG a N IdfcltS ( 0 0 0 2 ) ®fr bCD^/r^te 3 4 . 6 

££ N x^^>^a®^x^^>^ffihli 1 9 AO&MKlgJg-rs^ xy 
9 Afr6(DXiMl@#f$££tf£*£fc3fcto. ^©[s]#f3#j££31iJ^ 
1-§3«h[-ctaTt. xy^>^±Jl1 9 A CO^® £5gfg*- 3 d £ WT' t £> 0 

^CQ^ail, xy^>^±JI1 9 AfrbCDXf£@#r^Jt£&;±i LfcfSPgTx 
'Vf^^fit^tx xy^>^#ltJS 1 9A^UfcSJ, pi!2^7^ 
KI2 0i:Wt5K7-fiyf>^«5||;ff±-cg5 o fCfiS, — !f 

±m 9 A&^mftm^izBi&L-cteg. zziz, F^myT^vmrnZs x 
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MQW>g1±Ji 1 5 HMtiii-yf >^y^-yt ) @l^tl§o 

W^tl&s 111 ©HSfi^JHro^^JlZ^Lfc^^^^^^Ji 1 9B. 1 9C 

mt, in-vmmibw^mwnmn&z&fcTz^mtyftm (k-m°>n) tiz 
o o o°c. + * ijy^rx^TkfRt Us &&±iz^ in mmmvTM amtmg 

Vmmn&N H 3 #X<h. pIK-n>hTfe§Cp 2 Mg^t^U 
J&#6. pIAlo., 5 Gao.e 5 N^b4^ + +>v7l3 1 £j5S-S-r3o 

-CMgCD^^#);ljg^1 x 1 0 ,! cm- 3 (DpIGaNfrbiS;?pl^ KS 
3 2 ^i$ftt§ 0 

*&-T5 0 nih*-/t>h^CS i H 4 ^^fS|gt§h, N H 3 

<hS i hU #X<h#S£SLT, Ifbv'J^> (S i N) fre«:|i.yf>^jJ: 
A3 3^pM3fe^V K13 2±II±ff«t-^o S i N b & 3 x ^ > ^'fflt JI 3 

^^32 Onmt ITU^ 0 
^COfts Si H 4 1SX(Dmt&%ft±L-C, x^^>^±)S3 3(D±l3 N TM 
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G s TMAMCp 2 M9UX%n&m%r?ZZ£lZJ:i9. mZWfoO. 7 ju. m 
TMg ©^Flfc^J^ifa 5x 1 0 ,7 cm" 3 (DpSA 1 o.o7Ga 0 .9 3 Nfrb&3p 
ST^y KS3 4£e£H1-£ 0 3a)«£ v xy^>^#itJI3 3±f3*5l^5p§y 
^7>y K13 4£DMI±ttiWlI^^§o &if&bs 11 2 (a) IZ^TJ: 
ai3x i>vf>^lhi3 3[£-irz:*a&fcJgn?l£fc< . pIBV KJB 3 2# 
SP»W(3Sitl1-§cfc-5S:?L3 3 a^UTU§ 0 ^£>*£m. II 2 (b) iZ^T 
£olZ, ?L3 3 afrb, pl^7>y KJf 3 4^^^(I^1-^ 0 fl u xyf- 
>^ff±J13 3CDMJ¥^±# < LJi^Stx 7L3 3 a^^lTLSoitffei 
fetos xy^>^±Ji3 3(DJI£[i N 1 0 0 nmI^Tht^:h/)^J 0 

13 3£JfcJ5&Lfc#. ii-y f>^JhI3 3liijg^J5g^(D — Jgi: LTff&dfe 
«K ^cDff^&Stel&ltl-cfc ^f^^MTrt § 0 flU x y ^ > yffitg 3 3 
©ll'pi^'v KS3 4%f&M-f%miZ^ l&pmt^v KI3 4 t^^mitT 

tlZ&m^tZo 3<Di§£- s ^vT>7&±m 3 3©±[3li7JU^™ 

U pIG a NJI£fi£J|U/cf£, p M A "I o. 07 G a o. 93 N £> fc£ pM£ ^ y KJi 

3 4^^fi>c:i:l3i:f9s pS^7>y K®3 4 ©^iUfb^WiJ-r £ d t WT: 

^(Dftfi. pM^y KH3 4©±(d s JI£#f*jO. 1 AmT?MgO)5RM}£ 
x 1 0 18 c m- 3 <DpiiG aNfrb*:5pl3>^ KJI3 5 fcj^-T&o 

it^Tv H1 ©^ifcj&^l^&lzu pK=]>*£ hi!3 SRXfpmt^v KJf 
3 4[I^LTs K^-fxy^ 0 U y >?'£fr&-5 0 d(3D 

<t£. S i Nfr e>&3xy^>^7ff; itJS3 3 It, Z<DJ^v - htfAl G 

aN^^5pI^7<y KJI 3 4©i«yf>^l/- hfiD^ 1 0 OftCD 1 Tr&3/c 
to\ pl^7-y Kjf 3 4 hJ:b^rx«v^>^^ti(I< U(DTr, xy^^it/f 
3 3(i+^II^c75^fg^mfet-dii^-eti,o 

h'7a^>»j3l^pS^7^ KJf 3 4(I^1-i>x^^>^^-^^ N 

m2(DmmBmtmm\z, p i^mm-t^m^izit, P i^v kji3 4i3*§ 
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M^^v Kii3 4tffi^1-*lsl« : t:-^/j«5B^Lx #UT?, x v ^>^ffjtJi3 

3(;:*gi^30#f^-^£IjlU *<0e-*gj*#**fcfc3«fcfr^ ^ 

4> cd jl v t > ^ #i * > 3 3 dgijs u z t ttmmt- §:t^t§ 0 
mutzt, mmmmmnizmKi, znmmmtfisi (Dmmmiz&z^mw 

^tilix x.y5P>/7"{?it/I3 3CDMH^^]2 0 nmfcS*IK{bLfc;zi:l;:J:(9 x £ 
CDTfIiJfU:^^>y#±ji3 3^^fSfc«) x p|^7-> KJB 3 4(DMW- (8t 

M4(D^^«Jl3fctNr[i, JzvT>7&±m3 3 fepM^y KJg3 
7^ KH3 2©®F«3llfclt5xv5 : ->^Ce.&#JtLr. «»tt3fi:»»UTi 



-21 - 



> y & a #\ z tin is e> -r x ^(Dasiijj-M^©®^ b . #1*. i^fiiJMy^ b 

tlfc¥#^Jg©OT*IH][!l^t-rsz:i: J fcnrti-Zrfei»o -©*#f*f|iJ®(3ff$£g£ 
tlfeHfiB^^^A'-fXff^BtlZ/Sffi irt^i^o 

&t s o^m 5 co mmmmiz^ u -c m® & m$ u&^b^t§ 0 

mi 3it^mmm5(DmmmP3Jz%^^m^(Dm^yj}^Rxfm^m^m^ 

fz *mfa U - -tf^SCD Iff £ ^ u r u § o 

o u s iti3 p M^F^tife ?Sjgjsi3^t?iii- v^a^¥Hf**^ b ft 5 mm 
mi 1(3^^(3. s-r\ ^1 ®^^?j<h[iiti(3, 

0 0 0°C. 4^ UT^X^kflh U g*£±(3. III mWMCDTM A&tfTMG 
iix Vi^Jl^ONHa A7tv piK-/f>hT?feSCp 2 Mg**Xi:4i*&L 
ft #6. pIAlo. l5 Gao. 85 N^bfe§ + t>y7i41 ^lt§ 0 
^UT. +t')/7i4 1 ©±(3 S TMAOMIltfeT, J¥£#fa1 0 0 nm 
gCD^F^iiJtA^ 1 x 1 0 18 c m- 3 £DpSG a N bftS pljt*^ KJ1 
4 2 tt$tm-f%o 

#(3, pS3fe^ K/14 2(D^*B#(3aitS TMGCDfft^#^$f^Ufe^«jT:. 
Cp 2 M g 1lX(Dfc%;MMlZ{£$&i~Z> o ^©=fcd(3 s Cp 2 M g ii'X %&mizm 
£x PI^V KJS4 2C0±M(3^1-i > pi^G a N JgKfctfS 
(Mg) (7)^i4i#j}l^^±#L. p + IG aN^bfe§i'jyf> ^"ff ihJS 4 
3A^lt5o p + iGaNfrbfe^iyf > ^WltH 4 3 CD i¥ £ & s Cp 2 M 
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Mtftmzlt, Cp 2 Mg^C^I^, 2;^-f^>Il^ (SIMS) ;J 
(r«fcSafl^«-C1 X 1 0 ,9 cm- 3 (Mg©^F$»;iJ^Trfi1 x 1 0 ,8 c m - 3 ) € 
^frb 1 x 1 0 20 cm- 3 Iti:l«t§I^l:J;^ =.vT>7{f±m4 3 

^■©^x Cp 2 Mgf7(D§t|&l^^l:lUT, ivf > ^f^it/S 4 3 ±fl T 

x 1 0 ,7 cm- 3 ©pIAlo.o7Ga 0 .93Nfrb*^pi^7')' KJi 4 4 fc/S^-T 
5oil^ T M A (Z)#t$p fefPit LT v pl^7 v KJ14 4©±(I. JI£#i^O . 
UmTM g©^*«B4&J2&Jg#fa 1 x 1 0 18 crrr 3 (DpI2GaNfrb&§pIL!zi> 
h/14 5*ji&&-tZ 0 fl u s iyf>^jhJg4 3 (i x M g (D^AS^iifJ 

t^^fe^o confute. x v ^>^ff±Ji4 3CDJ!££ 1 0 0 nm^jgl^ 

^5©^]K6^J!ll3*5t\riix pIM'f KJB4 2 ©±K:xy 5=->^ff± 
/■"■4 3&JBfi£Ufc*\ »x^^>^ff±»4 3f±te»fi£«fl!>-g|i: LTff^^fc 

t&mt, m 1 ©isjfcjfcsg^i^isii^ p§y^ hi4 5it/pi^7 y k 

<Dh#. MgcDS I M Sfe\Zj:Zm]£fftf} 1 x 1 0 20 c m- 3 CZ)x y 5=- >7ft±m 
4 3 ft. ^©i^f >^l/- h#Mg©^*ifi#)^jgtfjfo5 X 1 0 ,7 cm- 3 (DpI 

4 4 ^J±^rn:y^>y^ti!z:< U©Tr. I7f>^±g4 3 ^ODfcl 
K7^i'vf>^i:^5 P i^7«j/ KB 4 4 Wt§iyf>^z^lt 
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m-tZ P LX^£ hJU#>83EL N lo, x^>^-f?ltJI4 3 [;^BS1-?>^« 4 
2 0 nmm&<D P LX^£ h ;U^ttH11~^ ^ b . 3i^*0)x^5 : ->y 

Onmtl^PL^niUl x y > ^itJI 4 3 IdT?"* v £ A^iifiJII 

^fes x>y^>^"^x^i^^3(D^^FJh^]ticDX^^^tNi,^(c:tt. p 
#x ^ ^ > ±ji 4 3 rajs u c: t Sfiiis-r s d ^ # # 5 0 
Ep^pt-^^s iiii^iii^i'iij^s zcDmmmtmi ®nmM\z%**mto 

ClODctat. mSGDglSii^JIKZctShx i'j/f>^lfflpi^'y KI4 4 
(DTfIJ(-x^^>^¥±li4 3 fe^tSfetox pi^7>v KH4 4(DMJ¥ (53 
^^ffl^Tr$iJ^PT^i> £d(iI&3o 3GDfc#K pi^-7V h*I4 4ICx»y 

KJI4 2cD®l*i(IfcMt3x^>yfcb£#*LT. HifcMF/f f^iJ UTx 
-y ? > ^"ff ±1 4 4 t § 3 h S L u o fllx-tfx Pl^'v KH 4 2± 

Htlllf44i5IhM&<fe§o ^CDlSm. x«y^>>7"ff±Ji4 3 fi^- 
(Dft^tommtoft&lzmffltStlti: < k^CQTx i'yf>^lh|4 3©*tJ5£cDg 

m^cDmmmmiz^^rit, m&cDmmmfrhitmmzfah^-c^-v?- 
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xits )im^^^it^¥^mzui-\/mmit%^m^m^rz 

k-ibHV ( G a A s ) ^ U ><b-f >v^A ( I n P ) ^<Cfte©III-Vi^ 

e) ^(7DlI-VI^b^rt)-efeoT^^Uo 
g=fc N ^^f*:U-1fga©«3g[±s HI 5 (a) ^(^-TfltjillPa b ti& ^ o 

mmz, in-vtm^va^mw* K7^x^>^cj; vmiRftizMJL-tz&w 

# £> 4^*£m Tr fc *i J: ^ o 
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